Background
Patient-reported outcomes (Pros), including psychological factors, have become an important aspect of both scientific research and clinical practice [1] . the 2013 recommendations of the american Heart association stress the importance of the patient's assessment of their health status [1] . one vital factor in the subjective assessment of health status is the patient's self-assessment of the symptoms they experience, their ability to function, their emotions, and their quality of life [1] . other authors have also pointed out that health status self-assessment should be standard in the evaluation of treatment results of patients who have undergone cardiac surgery [2] .
Patients with cardiovascular disease make up a significant percentage of the patients of family physicians; cardiovascular disease accounts for nearly half of all deaths in Poland, and is the most frequent cause of death [3] . cardiac surgery has become increasingly common in Poland over the last decade [4] , and is a recognized and effective treatment method that results in significant improvements in quality of life and life span [5] . However, as studies show, the patients who have undergone cardiac surgery often experience distress, which may have an adverse influence not only on their social functioning and job performance, but also on their health status, as measured by objective indicators [6] . the association of depression and anxiety with treatment results is most evident in cases of cardiovascular disease [2, 7] . moreover, as combined medical and economic research has shown, the depression and anxiety that accompany a chronic disease can lead to an increased number of diagnostic tests and consultations, which may lead to as much as a doubling of treatment costs [8] . this is why it is necessary to conduct research which would allow an improved understanding of the relations between chronic diseases (including heart disease) and depression and anxiety [7, 9] . the diagnosis of concomitant mental disorders is indispensable in care optimization [8] . a number of studies have been devoted to the depression and cardiovascular disease concomitance, in spite of the fact that it is anxiety rather than depression that is more closely associated with cardiovascular incidence [10, 11] .
the authors' own clinical experience, as well as numerous other studies, shows that patients' anxiety levels are highest before cardiac surgery, and then decrease in most cases [12] . However, as many as 40% of patients who have undergone cardiac surgery may struggle with intense anxiety symptoms [6] . anxiety after cardiac surgery is associated with an increased number of hospitalizations, adverse treatment outcomes, and even death from cardiovascular factors [11] . anxiety is also considered not only to be a risk factor for cardiovascular disease [13] , but also a risk factor for cardiac mortality [2, 7] .
Objectives
this study aimed to evaluate anxiety levels among patients who had undergone cardiac surgery and to exploring the correlations between anxiety and depression and subjective health status.
Material and methods
the research group consisted of 70 patients (of which 48 were men). the mean age was 65.9 years (± 8.5; range: 43-84). Most patients (70%) had undergone off-pump coronary artery bypass grafting (oPcabG). other procedures included aortic valve replacement (aVr) and mitral valve replacement (mVr), as well as combined procedures such as valve replacement with coronary artery bypass grafting (aVr/mVr + cabG). a description of the test group is presented in table 1. the study was conducted during a routine cardiac surgery consultation three months after the operation. the Hospital anxiety and depression Scale (HadS) was used; this scale consists of 14 questions, of which seven deal with anxiety symptoms and the other seven with symptoms of depression. the assessment is made by summing the results separately for each subscale (anxiety and depression). the score ranges from 0 to 21 points; a score of 7 or less denotes the norm, a score of 8 to 10 indicates possible disorders, and a score of 11 or more denotes probable depression or anxiety [14] . a question regarding suicidal thoughts was also included in the scale. Patients were also asked to assess the improvement or worsening of their health following surgery using four-point likert scale. the Visual analogue Scale (VaS) was used to assess subjective health status. Patients assessed their health status according to a ten-point scale, with 0 meaning "My health status is very poor" and 10 indicating "My health status is excellent". the project obtained the consent of the independent bioethics committee for Scientific research at the medical university of Gdansk.
Statistical analysis
Statistical calculations were of the performed by means of Statistica 12 (StatSoft). the normality of the distribution tested variables was assessed by means of the shapiro-wilk test. the normally distributed variable (age) is presented as mean with standard deviation (Sd), whereas the variables lacking normal distribution (anxiety, depression, self-assessed general health status, subjective postsurgical health improvement) are presented as medians with minimum and maximum values. spearman's correlation coefficient was used to evaluate correlations between the studied variables. the groups formed on the basis of ordinal and quantitative variables were compared using the Mann-whitney U-test, student's t-test, or the kruskal-wallis AnoVA test. the groups formed on the basis of qualitative variables were compared using Pearson's chi-square test. the assumed significance level was p ≤ 0.05.
Results
an increased level of anxiety (a score of more than 7 on the HadS scale) was noted in 23 patients from the tested group, whereas 12 patients (17.1%) showed increased levels of depression; 13 patients from the whole group (18.6%) indicated that they had had suicidal thoughts. the anxiety level median was 6 points and the depression median was 4.5 points. 69 patients (98.6%) stated that they had experienced different degrees of postsurgical health improvement. the results are presented in table 2. Significantly higher anxiety levels were noted among the patients who stated that they had suffered from suicidal thoughts. no significant correlations between gender and type of surgery, including on/off pump surgery, were noted. the results are presented in table 3. the next stage in the study was devoted to establishing the relations between the tested variables. a statistically significant positive correlation was found between anxiety level and depression level. there was a significant negative correlation between anxiety level and subjective assessment of the general health status and the subjective assessment of postsurgical health improvement -that is, the perception of the surgery's effectiveness. no significant relation between anxiety levels and the age of patients was noted. the results are presented in table 4. 
Discussion
this study aimed to assess anxiety levels in patients who had undergone cardiac surgery. the general level of anxiety was not high in the tested group; however, the study permitted us to identify an increased level of anxiety in a significant percentage of patients (32%). Similar levels of both anxiety and depression were noted by sveinsdóttir and Ingadóttir [6] , but the percentage of patients with considerable distress was lower. the reason for this discrepancy may lie in the different gender distribution in the two studies (our study had a higher percentage of women), as well as in the different time span between the surgery and the tests (four weeks versus three months). rymaszewska et al. noted more similar percentages of patients with considerable levels of anxiety (32%) and depression (26%) following the cabG procedure [15] . our own earlier research [16] , as well as the works of other authors [6, 15] , confirm our present results, which show that anxiety occurs more frequently than symptoms of intense depression. the percentage of patients with intense anxiety or depression was lower than in primary health care patients suffering from cardiovascular diseases; it turned out that up to 55% of these patients may have developed concomitant mental disorders [9] . these discrepancies arise from the methodological differences between the two studies; it may also be possible that past surgical treatment that favorably affected patients' health and physical condition also resulted in the improvement of their psychological state. Such dependencies in patients who had undergone cardiac surgery have been revealed by other authors' research [6] . this hypothesis may receive further confirmation from the correlation observed between the intensity of anxiety and health self-assessment and the subjective postsurgical health assessment; patients with higher anxiety levels tended to assess their health status as worse. this result has practical relevance: patients' low subjective assessment of health status may signal that it is necessary to determine whether the patient has developed any mental disorders that require therapeutic intervention.
our research also showed considerable concomitance of anxiety and depression symptoms. our results seem to be consistent with the conclusions of Scott et al., who, having tested more than 42.000 patients, discovered that the concomitance of anxiety and depression was highly prevalent. they also found that the combination of the two disorders had a greater negative influence on patients' health status than did each of them separately [7] . it has also been pointed out that patients with intense anxiety symptoms may belong to a depression risk group, and that anxiety screening may prove useful in identifying patients with post-heartattack depression. it should also be stressed that, as research shows, it is the anxiety that constitutes the main symptom of depressive disorder among these patients' [11] .
our research also showed that a significant percentage of patients had suffered from suicidal thoughts. no data on this vital issue were available to us in the literature on patients who had undergone cardiac surgery. Shemesh et al. [17] indicate that around 12% of cardiovascular patients may require deeper evaluation with respect to suicidal thoughts or intentions. the authors of one article on heartdisease-related depression insist that clinicians should not hesitate to ask their patients about their sense of hopelessness or suicidal thoughts [18] . the guidelines on diagnosing and treating cardiovascular patients also recommend screening for suicidal ideation [19] .
the fact that indicators of the patients' clinical state were not taken into account constitutes a limitation of our presented study. nevertheless, our study indicates the importance of the issue of distress in post-cardiac-surgery patients; the search for concomitant factors, including clinical factors, is likely to become the topic of further, more extensive investigations. early recognition of the symptoms of anxiety or depression by a family doctor or a cardiologist can permit suitable treatment. Pharmacotherapy, psychotherapy, and education have proved effective for cardiovascular patients and for patients who have undergone cabG procedures [6, 15, 20] .
Conclusions
1. increased levels of anxiety were observed in a significant percentage of patients who had undergone cardiac surgery. 2. increased levels of anxiety are concomitant with depression, suicidal thoughts, and lower subjective assessment of health status. 3. Health status assessment after cardiac surgery should also include mental health evaluation.
